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DESCRIPTION 



FUEL CELL SYSTEM AND MOBILE OBJECT 



TECHNICAL FIELD 

[0001] This invention relates to a fuel cell system and to a method for control thereof. 
BACKGROUND ART 

[0002] Various types of fuel cells have been proposed to date. For example, Patent 
Citation 1 teaches a fuel cell wherein a palladium series metal film is disposed on the anode 
side of an electrolyte layer having proton conductivity. According to this Patent Citation 1 , 
by joining a hydrogen permeable metal film to the electrolyte membrane, it becomes 
possible for a reformed gas that has not been refined to a high degree of purity, to be 
supplied directly to the anode as the fuel gas. As another arrangement wherein the 
electrolyte layer is joined with a palladium series metal or other hydrogen-permeable metal 
film, an arrangement employing a proton conductive solid electrolyte as the electrolyte 
would be possible as well. 



[0003] However, palladium series metals and other such hydrogen permeable metals have 
the characteristic of being susceptible to hydrogen permeable, particular at low 
temperature. Consequently, in a fuel cell furnished with a layer of hydrogen-permeable 
metal, there is a possibility that during a drop in temperature of the fuel cell occurring, for 
example, when the fuel cell is stop, the hydrogen-permeable metal layer will give rise to 
hydrogen permeable, so that the durability of the fuel cell suffers. 
[0004] In order to address the past problem mentioned above, it is an object of the 
present invention to provide a fuel cell furnished with a hydrogen-permeable metal layer, 
wherein hydrogen permeable of the hydrogen-permeable metal layer is prevented. 
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[0005] In order to attain this object, a first aspect of the invention provides a power 
supply system for outputting power. The power supply system pertaining to the first aspect 
of the invention comprises a fuel cell furnished with a proton-conductive electrolyte layer 
and a hydrogen-permeable metal layer joined to the electrolyte layer; a fuel gas feeder for 
feeding a hydrogen-containing fuel gas to the anode side of the fuel cell; a purge gas feeder 
for feeding a purge gas devoid of hydrogen to the anode side of the fuel cell; and a purge 
controller that, once power generation in the fuel cell stops, actuates the purge gas feeder 
to replace the fuel gas within the fuel cell with the purge gas. 

[0006] According to this power supply system, once power generation in the fuel cell 
stops, fuel gas remaining within the fuel cell is replaced with a purge gas, so that even if 
the internal temperature of the fuel cell drops once power generation stops, the hydrogen- 
permeable metal layer furnished to the fuel cell will not give rise to hydrogen permeable. 
[0007] The power supply system pertaining to the first aspect of the invention may 
further comprise a purge decision unit that, once power generation in the fuel cell stops, 
decides whether a purge condition under which the purge gas should be supplied to the 
anode side of the fuel cell is met; and a purge controller that, in the event that the purge 
decision unit decides that the purge condition is met, actuates the purge gas feeder to 
replace the fuel gas within the fuel cell with the purge gas, or in the event that the purge 
decision unit decides that the purge condition is not met, does not actuate the purge gas 
feeder. 

[0008] By means of this arrangement, a decision is made as to whether a purge condition 
dictating that purge gas should be supplied is met, and in the event of a decision that the 
purge condition is met, the fuel gas within the fuel cell is replaced with the purge gas, or in 
the event of a decision that the purge condition is not met, the purge gas feeder is not 
actuated, whereby purge gas feed control can be carried out with a minimum of energy loss, 
depending on the operational status of the fuel cell. 

[0009] In the power supply system pertaining to the first aspect of the invention, the 
decision by the purge decision unit as to whether the purge condition is met may be 
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executed on the basis of prescribed information representing the operational status of the 
power supply system and/or prescribed information reflecting change in the power required 
by the power supply system. 

[0010] By means of this arrangement since the decision as to whether the purge 
condition for supplying purge gas is met is made on the basis of prescribed information 
representing the operational status of the power supply system or prescribed information 
reflecting change in the power required by the power supply system, under conditions in 
which the power generation stoppage is anticipated to be relatively brief, power generation 
may be stop without supplying the purge gas. Thus, if power generation is resumed 
(restarted) within a brief time subsequent to being stop, a condition in which fuel gas is 
kept within the fuel cell is maintained, so that it is possible to obtain the desired level of 
power immediately upon restart. Consequently, the time required for restart may be 
reduced and energy loss during restart may be held to a minimum. Additionally, under 
conditions in which the power generation stoppage is anticipated to be relatively prolonged, 
the fuel gas within the fuel cell is replaced with the purge gas, so that even if the internal 
temperature of the fuel cell drops once power generation stops, the hydrogen-permeable 
metal layer furnished to the fuel cell will not give rise to hydrogen permeable. 
[001 1] In the power supply system pertaining to the first aspect of the invention, the 
purge controller may actuate the purge gas feeder once a prescribed time period has 
elapsed after power generation by the fuel cell has stop. By means of this arrangement, the 
purge gas feeder may be actuated appropriately, without the need to make a decision in 
association with a complicated process. At this time, since no purge gas will have been 
supplied in the event that the fuel cell is restarted before the prescribed time period has 
elapsed, the restart time may be reduced and energy loss may be held to a minimum. 
[0012] The power supply system pertaining to the first aspect of the invention may 
further comprise a fuel gas pressurizing unit that, once power generation by the fuel cell 
has stop but the purge gas supply portion is not actuated, raises the pressure of the fuel 
gas in the fuel gas flow passage formed in the fuel cell. 
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[0013] By means of this arrangement, more fuel gas may be stored in the fuel cell in the 
event that power generation by the fuel cell stops without the purge gas feeder being 
actuated. Accordingly, during restarting of the fuel cell, power generation may be resumed 
immediately with a sufficient level of fuel gas, making it possible to obtain the desired level 
of power immediately after startup. 

[0014] At this time, the fuel gas pressurizing unit may raise the pressure of the fuel gas 
by actuating the fuel gas feeder to supply the fuel gas, while blocking the outlet of the fuel 
gas flow passage. By means of this arrangement, the pressure of the fuel gas within the 
fuel cell may be raised by means of a simple construction. 

[0015] The power supply system pertaining to the first aspect of the invention may 
further comprise a temperature sensing unit for sensing temperature at a prescribed 
location that is part of the power supply system and that operates at a temperature which 
rises to a prescribed high temperature during power generation by the fuel cell, wherein the 
purge decision unit decides that the purge condition is met as long as the temperature 
sensed by the temperature sensing unit does not go above a prescribed value. 
[0016] By means of this arrangement, in the event that the temperature sensed by the 
temperature sensing unit goes above a predetermined value, fuel gas will be held within the 
fuel cell. Consequently, it is possible to prevent a situation where power generation may 
not be resumed quickly during restart due to the fuel cell having been supplied with fuel gas, 
despite that fact that a prescribed location outside the fuel cell is being maintained in a 
condition enabling immediate power generation. 

[001 7] In the power supply system pertaining to the first aspect of the invention, when 
power generation by the fuel cell commences after the purge gas feeder has been actuated, 
the fuel gas feeder may supply the fuel cell with fuel gas at a level in excess of the level 
corresponding to the power to be generated by the fuel cell. In this case it becomes 
possible to accelerate the operation of scavenging purge gas from the fuel cell during 
restart, so that the desired level of power is obtained faster. 
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[0018] In the power supply system pertaining to the first aspect of the invention, the fuel 
gas feeder, when the power to be generated by the fuel cell is equal to or less than a 
prescribed value, may supply the fuel gas at a level in excess of the level corresponding to 
the power to be generated; or when the power to be generated is greater than the 
5 prescribed value, may supply the fuel gas at a level corresponding to the power to be 
generated. By means of this arrangement, when fuel gas is being supplied at a level 
sufficient to scavenge the purge gas, it is possible to prevent unnecessary consumption of 
fuel gas and energy due to an excessively high level of feed fuel gas. 
[0019] The power supply system pertaining to the first aspect of the invention may 

10 further comprise a secondary cell. In this case, power may continue to be output from the 
power supply device, even after power generation by the fuel cell has stop. 
[0020] The power supply system pertaining to the first aspect of the invention may 
further comprise a state of charge sensing unit for sensing the state of charge of the 
secondary cell, wherein in the event that the state of charge is equal to or less than a 

15 prescribed value, charging of the secondary cell is carried out using the fuel cell, with 

priority over the operation of shutting off power generation by the fuel cell. By means of 
this arrangement, power generation by the fuel cell is stop after first ensuring the state of 
charge of the secondary cell, so that the required power may be obtained from the 
secondary cell during restart of the fuel cell. 

20 [0021] The power supply system pertaining to the first aspect of the invention may 
further comprise a secondary cell; and an output request acquiring unit for acquiring an 
output request to the power supply system, wherein when the output request acquired by 
the output request acquiring unit is equal to or less than a prescribed value, the purge 
decision unit decides that the purge condition is not met, and outputs power from the 

25 secondary cell. 

[0022] By means of this arrangement, in instances where output requirements are small 
and efficiency would be low if power were generated using the fuel cell, the efficiency of 
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the system overall may be improved by shutting off power generation by the fuel cell, and 
using the secondary cell instead. 

[0023] A first mobile object of the invention comprises the power supply system 
pertaining to the first aspect installed on board as a drive energy supply. 
[0024] Since a mobile object may experience frequent stopping and restarting of its fuel 
cell, by installing the power supply system of the present invention on board, it is possible 
to effectively prevent hydrogen permeable of the hydrogen-permeable metal layer during 
stop of the fuel cell. 

[0025] A second mobile object of the invention comprises the power supply system 
pertaining to the first aspect installed on board as a drive energy supply, and a 
predetermined start switch enabling driving of the mobile object, wherein the purge 
controller actuates the purge gas feeder once a prescribed time period has elapsed after 
the start switch has turned off and power generation by the fuel cell has stop. 
[0026] By means of this arrangement, supply of the purge gas may be carried out on the 
basis of a more accurate decision regarding whether the fuel cell will be stop for a 
relatively extended period. Additionally, once power generation by the fuel cell has been 
shut down, if the fuel cell should be subsequently restarted within a short time, the 
inconvenience posed by supply of purge gas may be avoided. 

[0027] A third mobile object of the invention comprises the power supply system 
pertaining to the first aspect installed on board as a drive energy supply, and a 
predetermined start switch enabling driving of the mobile object, wherein when the start 
switch has turned off, the purge decision unit decides that the purge condition is met. 
[0028] In this case, by means of a simple arrangement it is possible to decide, with a high 
degree of accuracy, whether stop of the fuel cell will be for an extended period of time. 
Consequently, the inconvenience posed by supply of purge gas when the fuel cell is stop 
may be avoided. 

[0029] A fourth mobile object of the invention comprises the power supply system 
pertaining to the first aspect installed on board as the drive energy supply, and an 
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actuation status acquiring unit that acquires the actuation status of a actuating unit for 
driving the mobile object, wherein after the purge gas feeder has been actuated during stop 
of the fuel cell, when the actuation status acquiring unit has acquired the actuation status, 
the purge controller halts the purge gas feeder. 

[0030] By means of this arrangement, supply of fuel gas may be initiated quickly in the 
event that the operator wishes to drive the mobile object after the fuel cell has shut down. 
According, the desired level of power may be obtained quickly from the fuel cell. 
[0031] In the fourth mobile object of the invention, the power supply system may further 
comprise a temperature sensing unit for sensing the temperature of the fuel cell, and a 
secondary cell serving as another drive energy supply for the mobile object, wherein when 
the fuel cell temperature sensed by the temperature sensing unit is equal to or less than a 
prescribed value, the purge controller continues to actuate the purge gas feeder, even in 
the event that the actuation status acquiring unit has acquired the actuation status after 
the purge gas feeder has been actuated during stop of the fuel cell. 

[0032] According to this arrangement, the mobile object may be driven by the secondary 
cell, and at times when the fuel cell is at low temperature and generation efficiency is low, 
the fuel cell will not be used to generate power, thus preventing a drop in efficiency of the 
power supply system. 

[0033] The invention may be reduced to practice in various other forms, for example a 
stop method for a power supply system, a mobile object, a fuel cell system, or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] 

FIG. 1 is an illustrating depicting a simplified arrangement of an electric vehicle; 
FIG. 2 is a block diagram representing a simplified arrangement of the fuel cell 
system; 

FIG. 3 is a typical sectional view depicting the structure of a unit cell; 
FIG. 4 is a flowchart representing the operating control process routine; 
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FIG. 5 is a flowchart representing the control decision process routine; 

FIG. 6 is a flowchart representing the standby process routine; 

FIG. 7 is a flowchart representing the stop process routine; 

FIG. 8 is a flowchart representing the restart process routine; and 

FIG. 9 is a typical sectional view depicting the structure of a unit cell. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0035] The embodiments of the invention shall be described hereinbelow, making 
reference to the accompanying drawings. 
A. Overall Arrangement of the Device: 
A1. Arrangement of Electric Vehicle 10: 

[0036] FIG. 1 is an illustrating depicting a simplified arrangement of an electric vehicle 10 
having installed on board a fuel cell system 20 pertaining to Embodiment 1 of the invention. 
The electric vehicle 10 comprises a power supply system 15. As the load to which the 
power of the power supply system 15 is supplied, the electric vehicle 10 comprises a drive 
motor 30 connected to the power supply system 15 via a drive inverter 26, and an auxiliary 
high voltage device 28. Wiring 40 is furnished among the power supply system 15 and the 
loads, enabling power to be transmitted among the power supply system 15 and the loads. 
[0037] The power supply system 15 comprises the fuel cell system 20 and a secondary 
cell 22. The fuel cell system 20 comprises a fuel cell 60 which is the main unit for power 
generation, as will be described later. The secondary cell 22 is connected via wiring 40 to a 
DC/DC converter 24; the DC/DC converter 24 and the fuel cell 60 are connected in 
parallel to the wiring 40. 

[0038] At startup of the fuel cell system 20, the secondary cell 22 supplies electrical 
power for actuating the various parts of the fuel cell system 20, and continues to supply 
power to each load during the period until the fuel cell system 20 warm-up operation is 
complete. In the event that the level of power supplied by the fuel cell 60 is not sufficient, 
the secondary cell 22 also supplies power to make up for the deficit. As shown in FIG. 1 , a 
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state of charge (SOC) monitor 23 for detecting the state of charge of the secondary cell 
22 is also furnished to the secondary cell 22. The state of charge monitor 23 can consist of 
a voltage sensor or SOC meter for integrating the secondary cell 22 charge/discharge 
current values and time. 

[0039] The DC/DC converter 24, by establishing a target output value on the output side, 
regulates the voltage in the wiring 40, thereby regulating the output voltage of the fuel cell 
60. As a result, a prescribed level of electrical power is output from the fuel cell 60 and 
secondary cell 22. 

[0040] The drive motor 30, which is one of the loads receiving supply of power from the 
power supply system 15, is a synchronous motor furnished with a three-phase coil 
arrangement producing a rotating magnetic field. Power supplied from the power supply 
system 15 is converted to three-phase alternating current by the drive inverter 26, and 
supplied to the drive motor 30. The output shaft 34 of the drive motor 30 is connected to 
the drive axle 36 of the vehicle, via reduction gears 32. A vehicle speed sensor 37 is 
disposed on the drive axle 36. 

[0041] The auxiliary high voltage device 28 which is the other load is a device that 
utilizes electrical power supplied by the power supply system 15, in the form of unmodified 
voltage of 300 V or higher. Examples of auxiliary high voltage devices 28 are blowers 67, 68 
for supplying air to the fuel cell 60, or a pump 61 for supplying a reformed feedstock (see 
FIG. 2). While these devices are contained in the fuel cell system 20, in FIG. 1, they are 
represented as the auxiliary high voltage device 28 situated outside the power supply 
system 15. Other high voltage devices 28 apart from those contained in the fuel cell 
system 20 include, for example, the air conditioning unit (A/C) of the electric vehicle 10. 
[0042] The electric vehicle 10 further comprises a controller 50. The controller 50 is 
constituted as a microcomputer comprising a CPU, ROM, a RAM timer and so on. Input 
signals acquired by the controller 50 include a signal output by the state of charge monitor 
23 mentioned earlier, and a signal output by the vehicle speed sensor 37. The controller 50 
also inputs an on/off signal from the drive motor 30 start switch, as well as signals 
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indicating shift position, foot brake on/off, accelerator depression level etc. in the electric 
vehicle 10. Upon acquiring these signals, the controller 50 executes various control 
processes, and outputs drive signals to the various components of the fuel cell system 20, 
the drive inverter 26, the high voltage devices 28, and so on. 

A2. Arrangement of Fuel Cell System 20: 

[0043] FIG. 2 is a block diagram representing a simplified arrangement of the fuel cell 
system 20. The fuel cell system 20 of this embodiment is furnished with a solid oxide fuel 
cell as the fuel cell 60. 

[0044] The fuel cell system 20 comprises a blower 67. The blower 67 supplies air as the 
oxidant gas to the cathode of the fuel cell 60. The fuel cell 60 is equipped with a heat 
exchanger 65 for passing on the heat of the fuel cell 60; the air supplied by the blower 67, 
after passing through the heat exchanger 65 to cool the fuel cell 60, is supplied to the 
cathode. The air that is discharged after having been supplied to the electrochemical 
reaction on the cathode (hereinafter termed cathode off^gas) is directed into a pipe 70 for 
discharge to the outside. Here, the fuel cell system 20 is provided with a pipe 71 that 
branches off from the pipe 70, and a portion of the cathode off-gas is further utilized in a 
reforming reaction, to be described later. 

[0045] The fuel gas supplied to the anode of the fuel cell 60 is produced by reforming a 
predetermined feedstock. Examples of the feedstock subjected to the reforming reaction 
are hydrocarbons such as gasoline or natural gas, and various hydrocarbon compounds, 
such as methanol or other alcohols, aldehydes, and the like. 

[0046] The feedstock for reforming is supplied to a mixer 62 by the pump 61. In the 
mixer 62 the reforming feedstock is mixed with air in the cathode off-gas, and with water 
vapor supplied separately. Where the reforming feedstock is a liquid, the reforming 
feedstock is subjected to vaporization in the mixer 62. The mixed vapor produced thereby 
is supplied to a reformer 64, where it is subjected to a reforming reaction to produce 
hydrogen-rich reformed gas. Specifically, in the reformer 64, as the water vapor reforming 
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reaction proceeds, a partial oxidation reaction utilizing the oxygen in the cathode off-gas 
proceeds as well, and hydrogen is formed through these reactions. The reformer 64 is 
furnished with a reforming catalyst to accelerate the reforming reaction. Examples of 
reforming catalysts known in the art are copper-zinc base metal catalysts, and platinum or 
other noble metal catalysts; the catalyst may be selected appropriately depending on the 
reforming feedstock used. The reformer 64 is also furnished with a temperature sensor 63 
for sensing the temperature of the reforming catalyst. The reformed gas produced thereby 
is supplied as fuel gas to the anode of the fuel cell 60. 

[0047] The fuel gas supplied to the anode, after being utilized in generating electricity, is 
discharged as anode off^gas from a pipe 72. Since the anode off-gas contains harmful 
components such as residual hydrogen not used in generating electricity, before being 
vented to the outside, levels of harmful components are lowered by means of a purifier 66, 
to clean the anode ofFgas. In this embodiment, the harmful components are eliminated 
through combustion in the purifier 66. The air used for this combustion is supplied by a 
blower 68 via a pipe 73. During this process, by disposing the pipe 73 so that it passes 
through the heat exchanger 65, the air for combustion can also be utilized to cool the fuel 
cell 60. The pipe 72 for guiding the anode off-gas is furnished with a valve 74 and a 
pressure sensor 75 for sensing anode off^-gas pressure. The fuel cell 60 is equipped with a 
temperature sensor for sensing internal temperature. 

[0048] Operation of the fuel cell system 20 is controlled by the controller 50 mentioned 
previously. The controller 50 inputs information relating to operating status of the various 
parts of the fuel cell system 20, such as the temperature sensors 63, 69 and the pressure 
sensor 75; the controller 50 also outputs drive signals to the pump 61, the blowers 67, 68, 
and other components. 

A3. Arrangement of Fuel Cell 60: 

[0049] FIG. 3 is a typical sectional view depicting the structure of a unit cell 80 making 
up the fuel cell 60. The fuel cell 60 has a stack structure made up of stacked unit cells 80. 
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The unit cell 80 structure has an electrolyte portion 81 sandwiched by gas separators 87, 
88. Between the gas separator 87 and the electrolyte portion 81 are formed oxidant gas 
flow channels through which the oxidant gas passes. Between the gas separator 88 and the 
electrolyte portion 81 are formed fuel gas flow channels through which the fuel gas passes. 
The gas separators 87, 88 are gas impermeable members formed of carbon, metal or other 
electrically conductive material. 

[0050] The electrolyte portion 81 has a five-layer structure composed of hydrogen- 
permeable metal, centered on a dense substrate 84 formed from vanadium (V). On either 
side of the substrate 84 are formed electrolyte layers 83, 85 composed of solid oxide. The 
electrolyte layers 83, 85 may employ a BaCe0 3 or SrCe0 3 based ceramic proton conductor 
or similar material. To the outside of the electrolyte layers 83, 85 are disposed thin films of 
palladium (Pd) 82, 86. In this embodiment, the Pd thin films 82, 86 are 0.1 |jm in thickness, 
the electrolyte layers 83, 85 1 pm in thickness, and the substrate 84 40 Mm in thickness, 
but the thickness of the layers may be established appropriately depending on factors such 
as the established operating temperature of the fuel cell. In the fuel cell 60 having this 
arrangement, electrolyte layers 83, 85 of sufficient thinness may be produced by growing 
the electrolyte layers 83, 85 on the dense substrate 84. It is possible thereby to reduce the 
film resistance of the solid oxide, allowing the fuel cell to be operated at a temperature on 
the order of 200 - 600 °C, which is lower than the operating temperature of solid 
electrolyte fuel cells to date. 

[0051] To accelerate the reactions which proceed on the anode and the cathode, a 
catalyst layer of platinum (Pt) or the like may be provided within the unit cell if necessary. 
This catalyst layer can be disposed between the electrolyte portion 81 and the gas 
separators 87, 88. It could also be disposed between the thin film 82 and the electrolyte 
layer 83, the thin film 86 and the electrolyte layer 85, or the electrolyte layers 83, 85 and 
the substrate 84. 

[0052] In FIG. 3, the fuel cell 60 is depicted by way of example as being furnished with an 
electrolyte portion 81 of five-layer structure, but various modifications to the fuel cell 60 
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are possible. For example, one or both of the thin films 82, 86 may be dispensed with. One 
of the electrolyte layers 83, 85 may be dispensed with as well. Where the thin films are 
omitted, catalyst layers may instead be furnished on the surfaces of the electrolyte portion 
on the gas flow channel side, with electrode members consisting of porous material 
5 disposed in contact further to the outside thereof, so as to be contact with the gas 

separators. In either case, it is possible to employ a structure having proton-conductive 
solid electrolyte layers deposited on a hydrogen-permeable dense metal film, to give a solid 
electrolyte fuel cell with a lower operating temperature than in the past. 

10 B. Control of Operation: 

B1. Overview of Operation Control Process: 

[0053] In the power supply system 15 of this embodiment, switching of control pertaining 
to the operational status of the fuel cell system 20 is carried out on the basis of 
information representing operational status of the power supply system 1 5, and information 
15 reflecting change in the power level required by the power supply system 15. In this 

embodiment, a "standby process," a "stop process," a "restart process," and "normal 
processing" are provided as control processes relating to operational status of the fuel cell 
system 20. 

[0054] The standby process is a control process carried out when power generation by 
20 the fuel cell 60 is to be halted temporarily. During execution of this standby process, the 

fuel cell 60 holds the fuel gas in its internal fuel gas flow channel, maintaining a condition in 
which power generation can be resumed immediately if needed. The operational status of 
the fuel cell system 20 during execution of the standby process shall hereinafter be termed 
Standby mode. 

25 [0055] The stop process is a stop control process carried out when power generation by 
the fuel cell 60 is to be shut down for an extended period. By means of executing the stop 
process, the fuel gas is scavenged from the internal gas flow channel in the fuel cell 60. 
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The operational status of the fuel cell system 20 during execution of the stop process shall 
hereinafter be termed Stop mode. 

[0056] The restart process is a stop control process executed when power generation by 
the fuel cell 60 is to be resumed. That is, it is a process executed when the fuel cell 
system is to be restarted from Standby mode or Stop mode. 

[0057] Normal processing is processing executed at times other than when the 
aforementioned standby process, stop process or restart process is executed; when normal 
processing is executed, power generation is carried out by the fuel cell 60. During 
execution of normal processing, for example, the electric vehicle 10 is driven by power 
supplied by the fuel cell 60, the electric vehicle 10 is driven by power supplied by both the 
fuel cell 60 and the secondary cell 22, or the secondary cell 22 is charged by the fuel cell 
60. 

[0058] FIG. 4 is a flowchart representing the operating control process routine executed 
by the controller 50 of the power supply system 15. This routine starts up when the start 
switch of the drive motor 30 goes on. The routine is executed repeatedly in the controller 
50 until three conditions are met, namely, the start switch is off, generation by the fuel cell 
60 is stop, and the purge process is completed. When the routine starts up, the controller 
initially acquires a flag (Step S100). In the controller 50, in parallel with this routine, a 
control decision process routine to be described later is executed repeatedly, with a 
restart process flag, a standby process flag, and a stop process flag being set on or off by 
means of this control decision process routine. In Step S100, referring to the latest 
decision result of the control decision process routine, the flag set by the control decision 
process routine is acquired. 

[0059] Next, the controller 50 decides whether the restart process flag is on (Step S200). 
If the restart process flag is on, the controller 50 executes the restart process (Step S300). 
If the restart process flag is off, the controller 50 decides whether the standby process flag 
is on (Step S210). If the standby process flag is on, the controller 50 executes the standby 
process (Step S600). If the standby process flag is off, the controller 50 decides whether 
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the stop process flag is on (Step S220). If the stop process flag is on, the controller 50 
executes the stop process (Step S500). If the stop process flag is off, the controller 50 
executes normal processing (Step S400). 

B2. Control Decision Process: 

[0060] FIG. 5 is a flowchart representing the control decision process routine which 
refers to the results in Step S100 in FIG. 4. The routine acquires information representing 
the operational status of the power supply system 1 5 and information reflecting change in 
the power level required of the power supply system 15, and sets the flags on or off in the 
manner described previously. When the routine starts up, the controller 50 initially decides 
whether the start switch of the drive motor 30 is on (Step S105). If the start switch is on, 
it is highly likely that power is already being required, or that it will be required momentarily, 
in the power supply system 15. 

[0061] In Step S105, in the event that the start switch is on, the controller 50 next 
decides whether the shift position is "P" or "N" (Step S1 10). If the shift position is other 
than "P" or "N," it is highly likely that power is already being required, or that it will be 
required momentarily, in the power supply system 1 5. 

[0062] In Step S1 10, if the shift position is other than "P" or "N," the controller 50 next 
decides whether the vehicle speed is equal to or less than a predetermined reference value 
SPDr (Step S1 15). SPDr is pre-stored in memory in the controller 50, as a reference value 
for deciding whether the generating efficiency of the fuel cell 60 would suffer as a result of 
a drop in vehicle speed. 

[0063] In Step S1 15, if the vehicle speed is determined to be greater than SPDr, the 
controller 50 decides whether the accelerator depression level is equal to or less than 
ACCr (Step S120). ACCr is a reference value pre-stored in memory in the controller 50, 
for deciding whether the generating efficiency of the fuel cell 60 would suffer as a result of 
less accelerator depression and lower required output. 
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[0064] In Step S120, if the accelerator depression level is determined to be greater than 
ACCr, the controller 50 decides whether the foot brake is on (Step S125). The fact that 
the foot brake is on would indicate that the required output is lower. 
[0065] In Step S125, if the foot brake is off, the controller 50 decides whether the 
required output of the power supply system 15 is equal to or less than Pr. Ps is pre-stored 
in memory in the controller 50, as a reference value for deciding whether the generating 
efficiency of the fuel cell 60 would suffer as a result of a drop in required output. 
[0066] In Step S130, if the required output is determined to be greater than Pr, the 
controller 50 decides that conditions are such that the power generation by the fuel cell 60 
should take place. Accordingly, the controller 50 next decides whether the standby process 
flag is on (Step S135). If the standby process flag is on, the controller 50 then sets the 
restart process flag to on (Step S145) and terminates the routine. At this point, the stop 
process flag is off. 

[0067] In Step S135, if the standby process flag is off, the controller 50 decides whether 
the stop process flag is on (Step S140). If the stop process flag is on, the controller 50 
then sets the restart process flag to on (Step S145) and terminates the routine. 
[0068] In Step S140, if the stop process flag is off, the controller 50 terminates the 
routine. At this point, the restart process flag is off. 

[0069] In Steps S1 10 -S130, in the event that any condition is met, on the basis of 
information representing the operational status of the power supply system 15 and 
information representing change in the power level required of the power supply system 15, 
it is decided that conditions are such that the power generation by the fuel cell 60 should 
be stop. Accordingly, the controller 50 next decides whether the state of charge SOC of 
the secondary cell 22 is equal to or less than SOC r2 (Step S150). SOC r2 is pre-stored in 
memory in the controller 50, as a reference value for deciding that the power needed when 
restarting generation from Stop mode (the power needed to actuate the high voltage 
devices making up the fuel cell system 20 etc.) can be output by the secondary cell 22. 
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[0070] In Step S150, if the SOC of the secondary cell 22 is greater than SOC r2 , even if 
the system goes into Standby mode, the power needed to subsequently restart generation 
will be obtainable from the secondary cell 22; thus, the controller 50 next decides whether 
the temperature of the reforming catalyst of the reformer 64 is equal to or less than TMP r1 
(Step S155). TMP r1 is a reference value pre-stored in memory in the controller 50, for 
deciding whether the reforming catalyst exhibits sufficient activity to promote the 
reforming reaction. 

[0071] In Step S155, if the temperature of the reforming catalyst is greater than TMP r1 , 
the controller 50 sets the standby process flag to on (Step S160), and terminates the 
routine. At this point, the stop process flag and the restart process flag are off. 
[0072] In Step S155, if the temperature of the reforming catalyst is equal to or less than 
TMP rl , the controller 50 sets the stop process flag to on (Step S175), and terminates the 
routine. At this point, the standby process flag and the restart process flag are off. 
[0073] If in Step S150 the SOC of the secondary cell 22 is equal to or less than SOC r2 , 
the controller 50 terminates the routine. At this point all of the flags are off. In the event 
that the SOC of the secondary cell 22 is equal to or less than SOC r2 , the power needed to 
subsequently restart generation will not be obtainable from the secondary cell 22; 
accordingly, all of the flags are set to off in order to select normal processing whereby 
power generation by the fuel cell 60 takes place (FIG. 4), and subsequently the secondary 
cell 22 is charged by the fuel cell 60. 

[0074] In Step S105, when the start switch is off, the controller 50 next decides whether 
the SOC of the secondary cell 22 is equal to or less than SOC rl (Step S165). SOC rl is pre- 
stored in memory in the controller 50, as a reference value for deciding that the power 
needed when restarting generation from Stop mode can be output by the secondary cell 22. 
[0075] In Step S165, if the SOC of the secondary cell 22 is greater than SOC r1t even if 
the system goes into Stop mode, the power needed to subsequently restart generation will 
be obtainable from the secondary cell 22; thus, the controller 50 next decides whether the 
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temperature of the reforming catalyst of the reformer 64 is equal to or less than TMP r1 
(Step S170). This Step S170 is a process similar to Step S155 described previously. 
[0076] In Step S170, if the temperature of the reforming catalyst is equal to or less than 
TMP r1 , the controller 50 sets the stop process flag to on (Step S175), and terminates the 
routine. At this point, the standby process flag and the restart process flag are off. 
[0077] In Step S170, if the temperature of the reforming catalyst is greater than TMP r1 , 
the controller 50 sets the standby process flag to on (Step S160), and terminates the 
routine. At this point, the stop process flag and the restart process flag are off. 
[0078] If in Step S1 65 the SOC of the secondary cell 22 is equal to or less than SOC r1 , 
the controller 50 terminates the routine. At this point all of the flags are off. In the event 
that the SOC of the secondary cell 22 is equal to or less than SOC r1 , the power needed to 
subsequently restart generation will not be obtainable from the secondary cell 22; 
accordingly, all of the flags are set to off in order to select normal processing whereby 
power generation by the fuel cell 60 takes place (FIG. 4), and subsequently the secondary 
cell 22 is charged by the fuel cell 60. 

[0079] By means of the control decision process described above, the restart process 
flag, the standby process flag, and the stop process flag are set on and off. 

B3. Standby Process: 

[0080] FIG. 6 is a flowchart representing the standby process routine executed in Step 
S300 of FIG. 4. This process is executed by the controller 50 in the event that the restart 
process flag is off and the standby process flag is on. When the routine is started up, the 
controller 50 decides whether the fuel cell 60 is currently generating power (Step S310). If 
the fuel cell 60 is currently generating power, the controller 50 stops power generation by 
the fuel cell 60, and executes control for the purpose of putting the operational status of 
the fuel cell system 20 into Standby mode. Specifically, the controller 50 first switches the 
fuel cell 60 to an open circuit, and shuts the valve 74 (Step S320). The power supply 
system 15 is furnished with a switch for connecting and disconnecting the wiring 40 and 
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the fuel cell 60; in Step S320, this switch is turned off. At this time, fuel gas continues to 
be supplied to the fuel cell 60 from the reformer 64. 

[0081] Next, the controller 50 acquires the pressure in the pipe 72 from the pressure 
sensor 75 (this is the same as the pressure P in the fuel gas flow passage within the fuel 
cell 60), and decides whether the pressure P is equal to or greater than Pr (Step S330). Pr 
is a value representing a state in which fuel gas is held within the fuel cell 60, so as to 
enable generation of power above a prescribed level immediately upon resuming power 
generation by the fuel cell 60 in the stop state, and is pre-stored in memory in the 
controller 50. In Step S320, since the valve 74 is closed while supply fuel gas, the 
aforementioned pressure P rises. The controller 50 repeatedly executes the process of 
Step S330 until it decides that pressure P is equal to or greater than Pr. 
[0082] In Step S330 once it is decided that pressure P is equal to or greater than Pr, the 
controller 50 executes a process to halt the supply of fuel to the fuel cell 60 (Step S340), 
and terminates the routine. In Step S340, supply to the reformer 64 of reforming feedstock, 
water vapor, and air is halted, halting production of reformed gas by the reformer 64, 
thereby halting the supply of fuel gas to the fuel cell 60. By means of executing Step S340, 
the fuel gas flow passage within the fuel cell 60 is in state in which the fuel gas is held at 
conditions such the pressure of the fuel gas is equal to Pr. In order to maintain a state in 
which the fuel gas is held within the fuel cell 60, it is possible, for example, to furnish a 
valve on the flow passage connecting the reformer 64 with the fuel cell 60, and to close 
this valve in Step S340. Alternatively, valves could be furnished on the flow passages for 
supplying the mixer 62 with reforming feedstock, water vapor, and air, and these valves 
closed during the process. By executing Steps S320 -S340 to stop power generation while 
holding fuel gas within the fuel cell 60, the fuel cell system 20 is placed in Standby mode. 
[0083] In Step S310, in the event it is decided that the fuel cell 60 is not currently 
generating power, since the fuel cell system 20 is already in Standby mode, the controller 
50 terminates the routine. The fuel cell system 20 is maintained in Standby mode thereby. 
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B4. Stop Process: 

[0084] FIG. 7 is a flowchart representing the stop process routine executed in Step S400 
of FIG. 4. The process is executed by the controller 50 when the restart process flag is off 
and the stop flag is on. When the routine is started up, the controller 50 decides whether 
the fuel cell system 20 is in Standby mode (Step S410). 

[0085] If the decision in Step S410 is that the system is in Standby mode, the controller 
50 initiates a purge process to bring the system from Standby mode to Stop mode (Step 
S420). The purge process refers to a process whereby fuel gas in the fuel gas flow passage 
of the fuel cell 60 is scavenged with air. Specifically, with the valve 74 in the open state, 
the blower 67 is activated to supply air into the fuel cell 60 through the mixer 62 and the 
reformer 64. By means of this procedure the fuel gas within the fuel cell 60 is replaced with 
air. 

[0086] The controller 50 then decides whether the time elapsed since initiating the purge 
process is equal to or greater than T sr (Step S430). T sr is pre-stored in memory in the 
controller 50, as the amount of time needed for fuel gas within the fuel cell 60 to be 
expelled sufficiently by the air. If in Step S430 the elapsed time is equal to or greater than 
T sr , the controller 50 halts the purge process (Step S440) and terminates the routine. 
Specifically, it halts the blower 67. 

[0087] If the decision in Step S410 is that the system is not in Standby mode, since the 
system is already in Stop mode, the controller 50 terminates the routine. The fuel cell 
system 20 is maintained in Stop mode thereby. 

[0088] In the fuel cell system 20 of this embodiment, entry into Stop mode is always 
preceded by Standby mode; however, it would also be possible to execute a decision 
whereby the fuel cell 60 is switched directly into Stop mode from a power generating state. 
In this case, in the stop process routine, it would first be decided whether power generation 
is currently taking place, and if so, the fuel cell 60 would be switched to an open circuit and 
the supply of reforming feedstock and water vapor to the reformer 64 would be halted, then 
a purging process would be carried out. 
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[0089] When the standby process flag or the stop process flag mentioned previously is 
on, the fuel cell system 20 is in Standby mode or in Stop mode, and is not supplying power. 
Accordingly, the controller 50 controls the power supply system 15 so that the power 
required during this period will be output by the secondary cell 22. 

B5. Restart Process: 

[0090] FIG. 8 is a flowchart representing the restart process routine executed in Step 
S500 of FIG. 4. The process is executed by the controller 50 when the standby process 
flag or the stop process flag is on, and the restart process flag has gone on as well. In FIG. 
4, selection of either the standby process, the stop process, the restart process or normal 
processing with reference to the acquired flags is depicted, but the restart process routine 
is also started up even during execution of the standby process routine or the stop 
process routine, by interrupting the process when the restart process flag has gone on in 
the control decision routine depicted in FIG. 5. 

[0091] When the routine starts up, the controller 50 decides whether the stop process 
flag is on (Step S510). If the stop process flag is off (i.e. the standby process flag is on), 
the restart process will take place from Standby mode; in this case, the controller 50 
connects the fuel cell 60 to the wiring 40 and opens the valve 74 (Step S520), then 
initiates normal feedstock supply process (Step S530) and terminates the routine. The 
normal feedstock supply process refers to the feedstock supply process during normal 
operation, for generating power on the basis of the required output. In Standby mode, since 
fuel gas is stored in the fuel gas flow passage within the fuel cell, during restart from 
Standby mode it is possible to carry out normal feedstock supply to obtain the desired 
power. 

[0092] In Step S510, if the stop process flag is on, the restart process will take place 
from Stop mode; in this case, the controller 50 decides whether the temperature of the 
reforming catalyst of the reformer 64 is equal to or less than TMP r2 (Step S540). The 
temperature TMP r2 represents the lower limit at which the reforming reaction of the 
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reformer 64 is able to proceed; if the temperature of the reforming catalyst is equal to or 
less than TMP r2 , the reformer 64 will be able to produce substantially no hydrogen. 
Accordingly, if the temperature of the reforming catalyst is equal to or less than TMP r2 , a 
warm-up operation process is executed (Step S560) and the routine is terminated. By 
means of executing the warm-up operation process, the reformer 64 and other parts in the 
fuel cell system 20 are warmed up. 

[0093] In Step S540, if the temperature of the reforming catalyst is greater than TMP r2 , 
the reformer 64 is in a state able to produce hydrogen to a certain extent, although not as 
much as required; so the controller 50 next executes a hydrogen supply acceleration 
process (Step S550), and terminates the routine. The hydrogen supply acceleration process 
is a process for supplying the reformer 64 with a larger amount of reforming feedstock than 
during normal operation, when the power required of the fuel cell 60 is equal to or less than 
a prescribed value. As mentioned previously, in Stop mode, the fuel gas within the fuel cell 
60 is replaced with air, so an adequate amount of hydrogen cannot be supplied quickly to 
the anode during restart. By carrying out the hydrogen supply acceleration process, it is 
possible to quickly replace the air within the fuel cell 60 with fuel gas. 
[0094] In the hydrogen supply acceleration process, if the required power exceeds a 
prescribed level, the amount of reforming feedstock supplied to the reformer 64 is set 
depending on the required power in the same manner as during normal operation, but when 
the required power is equal to or less than the prescribed value, a constant amount of 
reforming feedstock larger than that during normal operation is supplied to the reformer 64. 
By so doing, it is possible to ensure a given level for the amount of fuel gas supplied to the 
fuel cell 60 even in the event that the required power level is low, so that the operation to 
replace air within the fuel cell 60 with fuel gas can be accelerated. The amount of 
feedstock supplied to the reformer 64 when the required power level is equal to or less 
than the prescribed value need not be a constant amount: as long as the reforming 
feedstock is supplied to the reformer 64 in a greater amount than during normal operation, 
it is possible to produce the effect of accelerating the operation of replacing the air within 
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the fuel cell 60 with fuel gas. The prescribed level used here as the criterion in regard to 
the required power can be established appropriately in consideration of factors such as the 
capabilities of the reformer 64 in Stop mode, the effect obtained by increasing the amount 
of reforming feedstock supplied, the extent of the drop in efficiency produced by an 
excessive amount of reforming feedstock, and so on. In the hydrogen supply acceleration 
process, the time interval for which the supply of reforming feedstock exceeds that during 
normal operation may be set to a time interval permitting air present within the fuel cell 60 
to be replaced sufficiently with fuel gas. 

[0095] In Step S510, when the stop flag is on, in the event that at that point in time the 
controller 50 is executing the purge process (Steps S420 -440 of FIG. 7), the purge 
process will be halted when commencing the aforementioned warm-up operation process or 
hydrogen supply acceleration process. 

[0096] When the restart process routine depicted in FIG. 8 is terminated, the controller 
50 sets all of the flags to off. 

C. Effects: 

[0097] According to the power supply system 15 of the embodiment having the 
arrangement described above, when power generation by the fuel cell 60 is stop, a purge 
process is carried out to scavenge the fuel gas within the fuel cell 60, and thus the 
hydrogen-permeable metal layers making up the substrate 84 and the thin films 82, 86 
furnished to the fuel cell 60 do not experience hydrogen permeable during stop of power 
generation by the fuel cell 60. Here, when shutting off power generation by the fuel cell 60, 
the determination as to whether to perform the purge process is made on the basis of the 
information representing the operational status of the power supply system 15 (start 
switch on/ off, shift position, etc.) and information reflecting change in the power required 
of the power supply system 15 (level of accelerator depression, brake on/off etc.); and 
under conditions in which it can be predicted that power generation will be stop for a 
relatively brief period, Standby mode is selected without carrying out the purge process. 
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Thus, when power generation is resumed (restarted) within a short time after stop, it is 
possible to obtain the desired level of power immediately, reducing the restart time and 
holding down energy loss during restart. 

[0098] The power supply system 15 refers to information reflecting generation efficiency 
of the fuel cell system 20, such as required output, vehicle speed, accelerator depression 
etc., and under conditions where generation efficiency is poor, puts the fuel cell system 20 
in Standby mode and obtains power from the secondary cell 22. By so doing, the power 
supply system 1 5 can be operated more efficiently. 

[0099] In the power supply system 15, if the state of charge of the secondary cell 22 is 
equal to or less than a prescribed value, even if another condition dictating that power 
generation by the fuel cell 60 should be stop is met, the fuel cell system 20 will not be stop 
immediately, but will instead shut be off only after the secondary cell 22 has been charged 
by the fuel cell 60. By so doing, during restart of the fuel cell system 20, the power needed 
can be obtained from the secondary cell 22. 

[0100] In the power supply system 15, when power generation by the fuel cell 60 is stop, 
if the reforming catalyst temperature exceeds a prescribed temperature Standby mode is 
selected without entering Stop mode. Thus, for the period that a temperature enabling 
immediate operation of the reformer 64 is maintained, immediate power generation is 
possible in the event that the system should be restarted. It would also be possible to 
additionally refer to temperature of some area, other than the reformer 64, which is a part 
of the fuel cell system 20 and which operates at a prescribed high temperature; and to not 
carry out the purge process for the period that immediate operation is possible for this 
other area besides the fuel cell 60. By so doing, it is possible to avoid situations where the 
restart operation is delayed due to the purge process being carried out. 
[0101] In the power supply system 15, even after the purge process has commenced, if 
the restart process flag should go on, the restart process routine will start up and the 
purge process will be halted. Here, the restart process flag is set to on due to the start 
switch being turned on; to the shift position being other than P or N; to the vehicle speed, 
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accelerator depression or required output being equal to or greater than a prescribed value; 
or to the brake being off. That is, the restart process flag will be set to on when the 
actuation status of an actuating unit for driving the electric vehicle 1 0 assumes a state 
representing the intention on the part of the driver to drive the electric vehicle 10. 
Accordingly, there can be assumed a state in which, when the driver intends to drive the 
electric vehicle 10, it is possible to quickly obtain the desired power from the fuel cell 60. 
[0102] Here, in FIG. 5, when all of the conditions indicated in Steps S100 -S130 
representing intention on the part of the driver to drive the electric vehicle 10 are met, the 
restart process flag is set to on and the purge process is halted; however, it would also be 
acceptable instead to halt the purge process when at least one of the conditions is met. 
During execution of the purge process, even if that conditions should come to indicate 
intention on the part of the driver to drive the electric vehicle 10, in the event that the fuel 
cell 60 temperature sensed by the temperature sensor 69 is a prescribed temperature such 
that the generation efficiency of the fuel cell would be poor, it would be acceptable to 
continue the purge process as-is. By means of such an arrangement, the desired power 
can be obtained from the secondary cell 22, without the energy efficiency of the system 
suffering due to the fuel cell 60 being at low temperature. 

D. Variations: 

[0103] The invention is not limited to the embodiment set forth hereinabove, and may be 
reduced to practice in various other forms without departing from the spirit thereof. The 
following variations are possible, for example. 

(1) In the embodiment, the decision as to whether the purge process will be carried 
out is made at stop of power generation by the fuel cell 60; however, a different 
arrangement would be acceptable. For example, during stop of power generation. Standby 
mode could be selected without performing the purge process, and subsequent a decision 
made as to whether the system has transitioned to Stop mode. Alternatively, the system 
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may transition to Stop mode once a prescribed time interval has elapsed since entering 
Standby mode. 

[0104] (2) While the fuel cell 60 of the embodiment herein is a solid electrolyte fuel cell, 
the invention is applicable to fuel cells of different types. As long as a fuel cell is furnished 
5 with hydrogen-permeable metal layers, the invention can be applied to afford similar 
working effects, by carrying out control with regard to the purge process during stop of 
power generation. An example of another fuel cell furnished with hydrogen-permeable metal 
layers is a solid polymer fuel cell. 

[0105] FIG. 9 is a typical sectional view depicting the structure of a unit cell 180 making 
10 up a solid polymer fuel cell pertaining to a variation. The unit cell 180 has a structure in 
which an electrolyte portion 181 is sandwiched between gas separators 87, 88 similar to 
the embodiment. Between the gas separator 87 and the electrolyte portion 181 there is 
formed an oxidant gas flow passage for passage of the oxidant gas. Between the gas 
separator 88 and the electrolyte portion 181 there is formed a fuel gas flow passage for 
15 passage of the fuel gas. 

[0106] The electrolyte portion 181 is of multilayer construction with an electrolyte layer 
185 formed of a solid polymer membrane sandwiched on either side by dense layers of 
hydrogen-permeable metal. As the electrolyte layer 185 it would be possible to use 
NAFION (TM) or the like. On the face of the electrolyte layer 185 on the anode side is 
20 disposed a dense layer of palladium (Pd) 186. On the cathode side is disposed a dense 
layer of vanadium-nickel alloy (V-Ni) 184. On the cathode side of the dense layer 184 is 
disposed another dense layer of Pd 182. 

[0107] The electrolyte layer 185 contains moisture, and as a result of containing 
moisture exhibits proton conductivity. As noted, the electrolyte layer 185 is sandwiched on 
25 either side by dense layers 184, 186, so that the moisture within the electrolyte layer 185 
is retained well. In this way, by employing a construction able to retain moisture in the solid 
polymer membrane, a fuel cell composed of the unit cells 180 can operate at temperatures 
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of 200 -600° C, higher than the operating temperatures of conventional solid polymer fuel 
cells. 

[0108] As the electrolyte layers in fuel cells of a type furnished with hydrogen-permeable 
metal layers on either side of an electrolyte layer to retain moisture in the hydrated 
electrolyte layer, it would be possible to employ, instead of a solid polymer membrane, a 
hetero polyacid based, hydrated p alumina based, or other ceramic, glass, or alumina based 
membrane containing moisture. 

[0109] (3) In the fuel cell system 20 of the embodiment, the cathode off^gas is supplied 
to the reformer 64, but a different arrangement would be possible. The oxygen supplied to 
the reformer 64 may be air taken in separately from the outside. Also, it is possible to use 
a gas other than air as the gas used for scavenging the fuel gas in the purge process. 
[0110] (4) In the fuel cell system 20 of the embodiment, the reformed gas produced from 
the reforming feedstock by the reformer 64 is supplied as the fuel gas to the fuel cell 60, 
but a different arrangement would be possible. For example, it would be acceptable to 
provide a hydrogen storage portion for storing highly pure hydrogen gas, as using this 
hydrogen gas as the fuel gas. The hydrogen storage portion could be a hydrogen cylinder, 
or a hydrogen tank furnished inside with a hydrogen-occluding alloy. Such an arrangement 
can also afford similar working effects through implementing the invention. 
[01 1 1] (5) While the power supply system 1 5 of the embodiment is furnished with a 
secondary cell 22, the invention can also be implemented in a power supply system lacking 
a secondary cell. 

[0112] (6) Whereas in the preceding embodiment the power supply system 15 is used as 
the drive power supply for an electric vehicle 10, it could also be used as the drive power 
supply for another type of mobile object. The power supply system 1 5 could also be a 
power supply device of stationary design. 



